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(54) STYLUS FOR MEASURING SHAPE 

(57)Abstract: 

PURPOSE: To obtain a stylus for measuring shape, of 
which a projecting part formed in a cantilever can always 
be made to have a definite shape and which is easy to 
adjust at the time of measurement of the shape and 
brings about small errors in measurement. 
CONSTITUTION: In a stylus for measuring shape which 
is made up of a fixed part 28 formed by etching a single- 
crystal Si base and of a cantilever 29 formed by etching 
the single-crystal Si base and supported at one end by 
the fixed part 28, the fixed part 28 is formed of the 
single-crystal Si base having 1 1 0 plane orientation. By 
conducting etching being anisotropic in relation to the 
crystal axis of this single-crystal Si base, the fixed part 
and the cantilever 29 are formed so that the end face of 
this part and the cantilever are made vertical. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **3|c* shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the stylus for configuration measurement which consists of a fixed part formed by 
etching a single crystal Si substrate, and a cantilever by which the end was supported by said 
fixed part by etching said single crystal Si substrate The configuration measurement stylus 
characterized by having formed said fixed part with the single crystal Si substrate of {110} side 
bearing, and forming so that said fixed part end face and said cantilever may become vertical by 
performing crystallographic-axis anisotropic etching of this single crystal Si substrate. 
[Claim 2] The configuration measurement stylus characterized by having formed said fixed part 
with the single crystal Si substrate of {110} side bearing, and forming in a vertical end face said 
fixed end connected with said cantilever by performing anisotropic etching of said fixed part in 
the stylus for configuration measurement to which an end becomes said fixed part from support 
**** and a cantilever the fixed part formed by etching a single crystal Si substrate, and by 
etching said single crystal Si substrate. 

[Claim 3] In the stylus for configuration measurement to which an end becomes said fixed part 
from support **** and a cantilever the fixed part formed by etching a single crystal Si substrate, 
and by etching said single crystal Si substrate Said cantilever is formed with the single crystal Si 
substrate of {1 001 side bearing. The height of the rectangular-head drill configuration of having a 
base in the parallel direction is formed with the aforementioned <310> shaft orientations on the 
field of the cantilever by performing crystallographic-axis anisotropic etching in the condition of 
having arranged the masking film of the square by which alignment was carried out to the whole 
surface of said cantilever at <310> shaft orientations. The configuration measurement stylus 
characterized by forming the light reflex film in the field of the opposite hand of said cantilever in 
which this height was formed 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the stylus for configuration measurement used 

for the probe for SFM (Scanning ForceMicroscopy) etc. 

[0002] 

[Description of the Prior Art] The first conventional example of the stylus for configuration 
measurement in the former is explained based on drawing 9 and drawing 10 . Drawing 9 shows 
the production process of the SUIRASU. First, the film 2, such as Oxidation Si, is formed as a 
masking material oh Si single crystal substrate 1 with {100} side bearing, and the pyramid-like 
depression 3 is established by performing crystallographic-axis anisotropic etching in the front 
face of the film 2 (a). Next, after crossing all over including the depression 3 and carrying out the 
laminating of the Si3N4 film 4, by performing FOTORISO etching, a hole 5 is formed and this 
forms a cantilever 6 (b). Next, glass 7 is joined by anode coupling on Si3N4 film 4 (c). Next, after 
a mechanical dicing saw cuts a part of the glass 7. the etchant which does not dip Si3N4 film 4 
from a field with Si3N4 film 4 and the field of an opposite hand, but etches only Si single crystal 
substrate 1 removes only the Si single crystal substrate 1 thoroughly (d). Next, deposition of the 
metal membrane 8 which turns into light reflex film from the field side in which glass 7 was 
formed is carried out (e). According to such a series of processes, the stylus for SFM which has 
projection 9 in the point of a cantilever 6 can be formed. In this case, since the projection 9 is 
formed in the substrate and opposite hand which consist of glass 7, in case a stylus brings that 
projection 9 close to a measured sample front face, measurement becomes easy to carry out it 
so that anythings other than that projection 9 may not collide with a sample front face. 
[0003] Drawing 10 (a) - (c) shows the example of measurement. By measuring the amount of 
currents with an ammeter 12 using an electrode 1 1, where projection 9 is contacted to the 
sample side 1 0 in (a) Moreover, by a beam splitter s 1 5 separating the reflected light, and 
detecting with a photosensor 1 6, after making the laser beam from a laser light source 1 3 
irradiate on the field of a cantilever 6 through an optical fiber 14 in (b) Furthermore, by the 
photosensor 1 7 carried out 2 ****s detecting the reflected light, and computing using the 
differential amplifier 1 8. after making the laser beam by which outgoing radiation was carried out 
irradiate the front face of a cantilever 6 through an optical fiber 14 from a laser light source 13 
in (c) The force produced between the sample side 1 0 and projection 9 can be measured. 
[0004] Next, drawing 1 1 shows the second conventional example of the stylus for configuration 
measurement, and forms the fixed part 19 which has fixed-end 19a which made the inclined 
plane by performing anisotropic etching of single crystal P type Si, and forms the cantilever 20 of 
the single crystal n mold Si in the fixed-end 19a. And pyramid-like projection 22a dented in 
accordance with the configuration of a hole 21 is formed by forming a hole 21 at the head of that 
cantilever 20. and embedding Pt22 by using this hole 21 as a mold. 

[0005] Here, each advantage of two conventional examples mentioned above is arranged and 
described. First, the advantage of the first conventional example is described Since the 
projection 9 projects in the opposite hand of the substrate of the glass 7 used as the fixed end 
as the 1 St [ the ], it is easy to measure so that any parts other than a head may not contact a 
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measured sample front face in the case of measurement As the 2nd [ the ]. the process which 
makes projection 9 is comparatively simple, and it is reproducible. As the 3rd [ the the 
configuration of projection 9 is done in the symmetrical and always same configuration. 
Therefore, in the time of measurement, it becomes easy to determine the effect of a projection 
configuration to measurement data, and count can remove this effect. As the 4th [ the ], the wall 
surface of the pyramid of projection 9 is done smoothly. For this reason, even when the front 
face of a measured sample is remarkably ruined and that projection wall surface has contacted 
the sample front face, there is little possibility that friction will be smoothly slippery small and 
measurement of it will become impossible on the way by this. 

[0006] Next, the advantage of the second conventional example is described. As the 1 st [ the ], 
since there is no anode plate junction, a process is simplified and it will become easy. As the 2nd 
[ the ], since the very high mask aligner of positioning accuracy can determine the relation 
between fixed-end 1 9a, projection 22a, a cantilever 20, and its configuration, a stylus with the 
sufficient repeatability as a design value becomes producible. It is a part of projection 22a and 
fixed part 19 that a substrate is exposed to etchant as the 3rd [ the ] after the appearance of a 
cantilever 20 is formed. In this case, since thousands of A and the P type epilayer of a fixed part 
1 9 of Pt22 are 1 0 micrometers, that etching time, is remarkable short time amount compared 
with the 300-micrometer conventional Si etching. 
[0007] 

[Problem(s) to be Solved by the Invention] First, in the case of the first conventional example as 
shown in drawing 9 and drawing 10 , there, is a problem which is described below. The process of 
the anode plate junction as the 1st is complicated. Si3N44 must be annealed in 1 100-degreeC. 
4h, and a steam just before junction, and anode plate junction must be carried out by 400VDC, 
475-degreeC, and 4h. As the 2nd [ the ], it is difficult to make in agreement the substrate end 
face of glass 7 and the fixed end on the design of the cantilever 6 by Si3N44. That is, it is 
difficult to perform both alignment at the time of anode plate junction, and to make the 
equipment of high degree of accuracy. Moreover, also when a dicing saw cuts glass 7, the end 
face of the glass 7 which a cutting plane becomes rickety by the chipping (be missing and fly 
while the amount of [ of a cutting plane and a front face ] comer has been a lump), and serves 
as a cantilever 6 and the fixed end does not become a straight line. For this reason, the property 
of a cantilever 20 does not become as a design value. In order for Si substrate to usually have 
the thickness of 300-500 micrometers, to etch the Si substrate as the 3rd [ the ] and to form a 
cantilever 6, several hours will be needed, and the part used as a cantilever 6 will be exposed to 
etchant all the time in the meantime. Therefore, the probability for degradation of the ingredient 
of a cantilever 6. configuration change, destruction by the force of a fluid, etc. to take place in 
the meantime will become very high, as the 4th [ the ], it is especially shown in drawing 10 (c) — 
as — optical TEKO — since fixed-end 19a stands vertically to cantilever when it is used for law, 
a laser beam is kicked by this. In this case, although light is drawn with the optical fiber 14, since 
the die length of cantilever is hundreds of micrometers at most actually, it is difficult [ it ] to 
arrange an optical fiber 14 like this drawin g 10 . As the 5th [ the ], the thin film of Si3N44 serves 
as an ingredient of cantilever, and this is joined by the anode plate conjugation method on Pyrex 
glass. However, since both numbers of line temperature dilatometers differ, cantilever will curve 
in connection with a surrounding temperature change, it mentioned above — as — the former — 
setting — final — a cantilever 6 — the second substrate — in order that the process moved 
and changed into glass 7 here may enter, a process will be complicated and the yield will fall. 
[0008] Then, now, the process is complicated and the example to which the yield falls is 
explained based on drawing 12 - drawing 14 . First, as shown in drawing 1 2 (a) and (b), alignment 
of the pattern of the masking film 24 is carried out. it is formed in the Si substrate 23 of {100} 
sides at <1 10> shaft orientations, and crystallographic-axis anisotropic etching is performed in 
this condition. Next, if the etching advances for a while, the depression 25 is formed as shown in 
drawing 1 3 (a) and (b). Although the corner of a right angle is made in the part of the base of this 
depression 25. in angle a. that part is etched rapidly and retreats. And if etching progresses 
further, as shown in drawing 14 (a) and (b), a depression 25 serves as an inverted pyramid, and 
also in angle a, etching will progress further and it will retreat. Therefore, since it is such, in 
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order to form the head of a pyramid mold, even if it performs anisotropic etching using the 
masking film 26 as shown in drawing 15 , the configuration acquired as a result turns into the 
configuration where angle a was able to be taken in the part of the base b of projection 27 as 
shown in drawing 16 . Thus, becoming the configuration which was able to take angle a in Base b 
has the problem that it is unproducible in the configuration of the fixed form always clearly 
carried out like a pyramid configuration. 

[0009] Moreover, as an angle is shown in drawing 1 7 as the approach of making 90 degrees, the 
approach of producing compensation pattern 26a is also in the angle of the pattern of the 
masking film 26. However, when the depth of etching becomes deep, it will become impossible to 
be unable to compensate with such an approach, and it will become a configuration like drawing 
16 (b) through the configuration of drawing 14 (c) eventually. 

[0010] Then, in the former, as shown in drawing 9 , a depression 3 is formed in the single crystal 
Si substrate 1 , and the projection 9 of the shape of a pyramid with an exact configuration is 
formed in this front face by carrying out the laminating of the film used as a charge of a truss 
like Si3N44, and making a replica. However, even if it produces according to such a process, as 
mentioned above, a process is complicated and there is a problem that the yield falls. 
[0011] Moreover, in the case of the second conventional example shown in drawing 1 1 , there is 
a problem which is described below. That is. since Pt22 used as projection 22a is formed as a 
replica of the hole 21 where anisotropic etching of the Si is carried out, in accordance with the 
configuration of the hole 21 , the front face of Pt film serves as the form where it dented. When 
introducing. a laser beam and a laser beam carries out incidence to the depression, there is a 
possibility that light may be scattered about and measurement may become impossible. 
Moreover, although it must be a part near at a head as much as possible in order to measure 
motion of a cantilever 20 to accuracy, adjustment of the laser beam exposure location to the 
cantilever 20 of the part and a laser beam becomes difficult. 
[0012] 

[Means for Solving the Problem] In invention according to claim 1 , in the stylus for configuration 
measurement which consists of a fixed part formed by etching a single crystal Si substrate, and 
a cantilever by which the end was supported by said fixed part by etching said single crystal Si 
substrate, said fixed part was formed with the single crystal Si substrate of {110) side bearing, 
and by performing crystallographic-axis anisotropic etching of this single crystal Si substrate, it 
formed so that said fixed part end face and said cantilever might become vertical. 
[0013] In invention according to claim 2, in the stylus for configuration measurement which 
consists of a fixed part formed by etching a single crystal Si substrate, and a cantilever by which 
the end was supported by said fixed part by etching said single crystal Si substrate, said fixed 
part was formed with the single crystal Si substrate of {1 10} side bearing, and said fixed end 
connected with said cantilever was formed in the vertical end face by performing anisotropic 
etching of said fixed part. 

[0014] In the stylus for configuration measurement which consists of a fixed part formed by 
etching a single crystal Si substrate in invention according to claim 3, and a cantilever by which 
the end was supported by said fixed part by etching said single crystal Si substrate Said 
cantilever is formed with the single crystal Si substrate of {100} side bearing. The height which 
has a rectangular-head drill configuration in the parallel direction is formed with the 
aforementioned <310> shaft orientations on the field of the cantilever by performing 
crystallographic-axis anisotropic etching in the condition of having arranged the masking film 
pattern of the square by which alignment was carried out to the whole surface of said cantilever 
at <310> shaft orientations. The light reflex film was formed in the field of the opposite hand of 
said cantilever in which this height was formed. 
[0015] 

[Function] In invention according to claim 1, it is formed with Si ingredient with same fixed part 
and cantilever, and the measurement error by the difference of both temperature coefficient of 
linear expansion becomes it is few and possible [ also doing a Junction activity simply ]. and 
moreover, since the Joint is made vertical, it can raise the rigidity of the fixed end. 
[0016] In invention according to claim 2, since the fixed end is formed in a vertical end face by . 
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performing crystallographic-axis anisotropic etching for Si of {110} sides, the fixed-end cross 
section can sen^e as a straight line, can specify the fixed position of a cantilever clearly, and. 
moreover, can raise the rigidity of the fixed end 

[0017] Since it is etching in invention according to claim 3 after the base has made the height of 
a pyramid moid <310> shaft orientations at parallel. The height formed by this becomes possible 
[ making it the configuration which had a fixed profile in the pyramid-like usual state ]. moreover, 
since the field of the opposite hand of the height is not dented, the laser beams for beam 
oscillating detection are not scattered about according to the depression, and it becomes easy 
[ the adjustment at the time of measurement ] dramatically [ it ]. 
[0018] 

[Example] The first example of invention according to claim 3 is explained based on drawing 1 - 
drawing 4 . This example is related with the stylus for configuration measurement equipped with 
the fixed part 28 and the cantilever 29 by which the end was supported by fixed-end 28a of this 
fixed part 28, as shown in drawing 1 . 

[001 9] In this case, said cantilever 29 is formed with the single crystal n mold Si. that field 
bearing is {100} sides and alignment of that side is carried out to <310> shaft orientations. 
Moreover, it turns at the head of the cantilever 29 caudad. and the pyramid-like height 30 is 
formed. Alignment of the base of this height 30 is carried out to <310> shaft orientations. 
Furthermore, the fixed part 28 is formed of single crystal P type Si. and the inclined plane with 
theta= 46-degree angle of sweepback is formed in fixed-end 28a. The platinum film 31 as light 
reflex film for a light reflex (Pt) is formed in the field in which the height 30 is formed., and the 
field of an opposite hand further again. 

[0020] Here, how to form the pyramid-like height 30 is explained to a cantilever 29 based on 
drawing 2 and drawin g 3 . On the Si substrate 32 of {100} side bearing as shown in drawing 2 (b), 
the pattern of the masking film 33 of the square which carried out alignment to <310> shaft 
orientations as shown in drawing 2 (a) is formed. Thus, in the condition of having arranged the 
masking film 33. the height 30 of the shape of a pyramid as shown in drawing 3 (a) and (b) can be 
formed by performing crystallographic-axis anisotropic etching. This height 30 is making the 
rectangular-head drill configuration of having Base b in the direction parallel to <310> shaft 
orientations. Thus, etching progresses in the condition [ four angles a of Base b not retreating 
but having maintained the perfect right angle ], and an exact pyramid configuration without angle 
collapse can be completed. Therefore, the height 30 produced in this way Since projection 22a is 
not produced as a replica of a hole 21 like the second conventional example (refer to drawing 
12 ) mentioned above. In order not to say that the field of the opposite hand of the height 30 is 
not dented, but laser beams are scattered about in a depression like the second conventional 
example by this. The adjustment at the time of configuration measurement will become very 
easy, and it can be in the condition [ having also held the advantage of the conventional 
technique which was mentioned above in this case moreover ]. 

[0021] Next, the production process of this example is explained based on drawing 4 . First, the 
substrate of P type Si34 is prepared (a). In this case, thickness is 300 micrometers and that 
[ its ] to which it presupposed that that resistance is at least as inside resistance (1-50- 
ohmcm). and mirror polishing of both sides was carried out is good. Next, the impurity of the n 
mold Si 35 is doped on one side of the P type Si34 (b). It supposes that the diffusion depth is as 
about about 1 micrometer, and the resistance is set to 1-50-ohmcm. Next, the maximum front 
face is oxidized thermally and about 1 micrometer of thermal oxidation film 36 (Si02) is formed in 
both sides (c). Next, anisotropic etching of a FOTORISO etching Si crystallographic axis is 
performed for the thermal oxidation film 36 by the side of the n mold Si 35. and a part is 
removed (d). In this case, that etching depth determines the configuration of a beam. Then, 
anisotropic etching is performed until it attaches and escapes from the diffusion layer of the n 
mold Si 35. Next, the masking film 33 (Si02) for forming a pyramid-like projection is formed by 
FOTORISO etching, and some thermal oxidation film 36 by the side of the rear face is removed 
to this and coincidence (e). The removed boundary part will determine the location of the fixed 
end. Next, electrochemistry etching is performed by using as a masking film the pattern of the 
thermal oxidation film 36 formed in the opposite hand in the field side in which the masking film 
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33 was formed after applying the protection wax 37 (f). Next platinum 31 is vapor-deposited in 
order to protect P type Si34 from anisotropic etching (g). Next. Si crystallographic-axis 
anisotropic etching is performed from the side by which the masking film 33 has been arranged 
(h). Since alignment of the masking film 33 is carried out to <310> shaft orientations at this time, 
the pyramid-like height 30 is formed Therefore, a fixed part 28. the cantilever 29 fixed to the 
fixed-end 28a. and a height 30 are producible by this, as the height 30 was mentioned above 
(refer to drawing 3 ). the angle a of the base b does not collapse, but configuration-less sMe**** 
of the fixed form is always carried out. 

[0022] Next, the second example of invention according to claim 3 is explained based on drawing 
5 . Although four angles a of the base b of the height 30 formed from this are finished at a right 
angle in the first example mentioned above in order to arrange the masking film 33 which carried 
out alignment to <310> shaft orientations and to perform anisotropic etching on the cantilever 29 
of {100} sides, substrate etching under the masking film 33 (the so-called undercut) progresses. 
The dimension of a beam stops for this reason, finishing with a sufficient precision. In order to 
prevent this, in this example, the field of the base b in which the side of a cantilever 29 is formed 
in <110> shaft orientations, and a height 30 is formed is formed in <310> shaft orientations, and 
it enables this to keep the dimension of a beam good [ precision ]. 

[0023] Next, claim 1 and one example of invention of two publications are explained based on 
drawing 6 - drawing 8 . Here, a fixed part 38 is formed with the single crystal Si substrate of 
{110) side bearing, and the fixed-end 38a is formed in a vertical end face by performing 
anisotropic etching of the fixed part 38. Moreover, the cantilever 39 which consists of an n mold 
Si of {100} side bearing is connected to fixed-end 38a, and the height 40 which consists of 
refractory metals, such as molybdenum (Mo), is formed at the head of the beam. 
[0024] Then, the production process of this example is explained based on drawing 7 and drawing 
8 . Since it is the same as drawing 7 (a) drawing 4 [ of the first example mentioned above / 
production process ] (a) - (c), - (c) omits the explanation. Then, the pattern of the thermal 
oxidation film 36 which determines a cantilever 39 and the head configuration of a height 40 is 
formed (d). Next, anisotropic etching of Si crystallographic axis is performed to the field of lower 
layer P type Si34 (e). Next, after removing the thermal oxidation film 36, vacuum evaporationo of 
Mo41 and pattern NINGU are performed (f). 

[0025] Next, in drawing 8 , the Si substrate 42 of {110} side bearing is prepared, this front face is 
oxidized thermally, and the thermal oxidation film (Si02) 43 of a stripe pattern parallel to <1 12> 
shafts is formed (a). Next. Si crystallographic-axis anisotropic etching is performed (b). In this 
case, the cross section 44 etched vertically is formed due to bearing of a crystallographic axis. 
Next, the thermal oxidation film 43 is removed (c). 

[0026] Next, in drawing 7 , Si-Si junction is performed for the member of drawing 7 (f) and 
drawing 8 (c) in piles (g). in this case, the lamination after carrying out hydrophilic processing for 
the front face (finishing [ mirror polishing ]) of both members, and 1 000 degrees — C and N2 It 
anneals and Joins in inside. Next, the protection wax 45 is applied to a front face, 
electrochemistry etching is performed from a rear--face side. P type Si34 is etched, and it leaves 
the n mold Si 35 equivalent to a beam part (h). Next, fixed-end 38a as shown in drawing 6 can 
produce the stylus etched vertically by removing the protection wax 45 (i). Therefore, since 
fixed-end 38a is formed in a vertical cross section by anisotropic etching as mentioned above, 
the fixed-end 38a becomes a straight line, and, thereby, the fixed position of a cantilever 39 can 
specify clearly. And since the ingredient of a cantilever 39 and a fixed part 38 is produced with 
the ingredient of the same Si in this case, the measurement error by the difference of 
temperature coefficient of linear expansion can be made small as much as possible, it becomes 
still more unnecessary electrical-potential-difference impressing at the time of junction, and a 
junction activity can be done easily. In addition, if not dipped in the etchant of electrochemistry 
etching in high-melting to everything but Mo as an ingredient of a height 40, it is good anything. 
[0027] 

[Effect of the Invention] In the stylus for configuration measurement which consists of a fixed 
part formed when invention according to claim 1 etched a single crystal Si substrate, and a 
cantilever by which the end was supported by said fixed part by etching said single crystal Si 
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substrate Since said fixed part was formed with the single crystal Si substrate of {1 1 0} side 
bearing, and it formed so that said fixed part end face and said cantilever might become vertical 
by performing crystallographic~axis anisotropic etching of this single crystal Si substrate The 
fixed part and the cantilever are formed with the same Si ingredient, and since there are few 
measurement errors by the difference of both temperature coefficient of linear expansion, they 
can also do a junction activity easily and are moreover made vertical [ a joint ], they can raise 
the rigidity of the fixed end. 

[0028] In the stylus for configuration measurement which consists of a fixed part formed when 
invention according to claim 2 etched a single crystal Si substrate, and a cantilever by which the 
end was supported by said fixed part by etching said single crystal Si substrate Since said fixed 
part was formed with the single crystal Si substrate of {110} side bearing and said fixed end 
connected with said cantilever by performing anisotropic etching of said fixed part was formed in 
the vertical end face The fixed-end cross section can serve as a straight line, can specify the 
fixed position of a cantilever clearly, and, moreover, can raise the rigidity of the fixed end, 
[0029] In the stylus for configuration measurement which consists of a fixed part formed when 
invention according to claim 3 etched a single crystal Si substrate, and a cantilever by which the 
end was supported by said fixed part by etching said single crystal Si substrate Said cantilever is 
formed with the single crystal Si substrate of {100} side bearing. The height which has a 
rectangular^head drill configuration in the parallel direction is formed with the aforementioned 
<310> shaft orientations on the field of the cantilever by performing crystallographic-axis 
anisotropic etching in the condition of having arranged the masking film pattern of the square by 
which alignment was carried out to the whole surface of said cantilever at <310> shaft 
orientations. Since the light reflex film was formed in the field of the opposite hand of said 
cantilever in which this height was formed Thus, since the height formed becomes possible 
[ making it the configuration which had a fixed profile in the pyramid-like usual state ] and the 
field of the opposite hand of the height moreover is not dented, The laser beams for beam 
oscillating detection are not scattered about according to the depression, and adjustment at the 
time of measurement can be made very easy. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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